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the chemical properties; but these examples were regarded as
chance anomalies which did not affect the validity of the main
system; and little attention was paid to them except in the
hope of bringing the inverted pairs into line with the rest of
the categories by a revision of the atomic weights.
In 1,910, evidence had come to light which was to bring
collapse to the whole atomic weight basis of the Periodic
System. Soddy1 pointed out that certain members of the
radioactive group of elements exhibited complete identity of
chemical behaviour: thorium, ionium, radiothorium and radio-
actinium are chemically indistinguishable from each other;
thorium-X, actiniurn-X and radium are chemically inseparable.
Yet each of these materials has a definite radioactive character
which distinguishes it from the other members of the same
class; and therefore the atoms of, say, ionium and thorium
cannot be identical in every respect.
Following out this line of thought in the following year,
Soddy2 put forward the view that chemical analysis, instead of
being a process of separating matter into various grades such
that every particle in the one grade is identical with its
neighbours, is merely a method of gathering matter into a
series of " types " which are internally homogeneous only as
far as chemical character is concerned. Each "type" is easily
separable by chemical methods from matter belonging to an-
other " type " ; but the matter included in the single "type"
may be heterogeneous in reality, although homogeneous as far
as chemical reactions go. Thus two atoms may be identical in
chemical behaviour but may differ from each other in atomic
weight or in radioactive character.
To express this idea, Soddy coined the word isotopes.
When two or more elements are chemically inseparable and yet
are distinguishable by non-chemical differences, such as differ-
ences in radioactivity or differences in atomic mass, they are
said to be a group of isotopes; and within the group the
members are described as isotopic with one another. A differ-
ence in atomic weight is not necessarily found between two
isotopes; for radium-D and the end-product of the disintegra-
tion of radium-C2 both have the atomic weight 210, yet they
1 Soddy, Chem. Soc. Ann. Rep., 1910, 7, 285.
2 Soddy, Chemistry of the Badio-elements, 1911, L, 29.    -